Scaling housing interventions for wood-burning stoves worldwide by Luis Teles de Carvalho, Ricardo et al.
 
  
 
Aalborg Universitet
Scaling housing interventions for wood-burning stoves worldwide
Luis Teles de Carvalho, Ricardo; Jensen, Ole Michael; da Cruz Tarelho, Luís António ; Cabral
da Silva, Adeildo
Published in:
Environment and Health Perspectives
Publication date:
2013
Document Version
Accepted author manuscript, peer reviewed version
Link to publication from Aalborg University
Citation for published version (APA):
Luis Teles de Carvalho, R., Jensen, O. M., da Cruz Tarelho, L. A., & Cabral da Silva, A. (2013). Scaling housing
interventions for wood-burning stoves worldwide. Environment and Health Perspectives.
http://ehp.niehs.nih.gov/ehbasel13/o-4-16-01/
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            ? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            ? You may not further distribute the material or use it for any profit-making activity or commercial gain
            ? You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.
Downloaded from vbn.aau.dk on: December 26, 2020
SCALLING HOUSE INTERVENTIONS FOR 
WOOD-BURNING STOVES WORLDWIDE 
HOUSEHOLD A IR  POLLUTION AND R ISK ASSESSMENT 
ENVIRONMENT AND HEALTH,  BASEL,  AUGUST 2013   
 
R I C A R D O  L .  T .  C A R V A L H O ,  O L E  M .  J E N S E N ,  L U Í S  A .  C .  T A R E L H O ,  A D E I L D O  C .  S I L V A  
 
R L C @ S B I . A A U . D K   
L O W C A R B O N R E T R O F I T T I N G . W O R D P R E S S . C O M  
SBi – 23.09.2013 
Domestic biomass combustion worldwide 
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 We know that biomass burning can be carbon neutral when using dry 
local biomass performing lightning from top to down and operating 
the stove with primary and secondary air to burn volatile organic 
compounds  
Human health 
Epidemological studies 
Associated to human exposure 
to air pollutants 
Health of the globe 
• Desforestation 
• Energy consumption 
• Air pollution/ climate change 
A global issue… 
Causes of inefficient biomass combustion  
(large increase on solid-fuel burning during the last years) 
Ricardo L. T. Carvalho 3 A i r  P o l l u t i o n  &  C l i m a t e  S e c r e t a r i a t ,  2 0 1 3  
Indoor  confor t  
Impac t ing  on 
b iod ivers i ty   
Low qua l i t y  
so l id - fue ls  
A i r  po l l u t i on  due to  
inadequate  opera t ion  
Impac ts  on  human hea l th ,  there  i s  
a  g loba l  i ssue o f  cl imate  change  
Appropriate domestic biomass use: 
What are the potential measures for GHGs mitigation?  
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4 D a n i s h  B u i l d i n g  R e s e a r c h  I n s t i t u t e ,  2 0 1 2  
D e s i g n  n e w  c l e a n e r  c o m b u s t i o n  
a p p l i a n c e s  
S o p h i s t i c a t e d  
e c o d e s i g n / c o n f o r t  Z e r o  e m i s s i o n  o f  u n b u r n e d  
g a s e s  a n d  b l a c k  c a r b o n  
C o l l e c t  r e s i d u a l  
d r y  w o o d  a n d  u s e  
o f  m o d e r n  f u e l s  
L o w  c o s t  
i n n o v a t i o n s  
E f f i c i e n t  p r a c t i c e s  
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Practices and solid fuels worldwide 
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Developing regions Developed 
regions 
Cooking 
Firewood, straw, 
briquettes shrubs 
Firewood, pellets, 
natural gas, 
electricity 
Charcoal, waste, 
briquettes, pellets, 
biogas, LPG 
Low income (Asia, Africa, Latin America) 
Middle income (Europe, Latin America and Australia/NZ) 
 High income (Northen Europe, US and Canada) 
Lightning Heating/ 
coozyness Cooking, space 
heating/DWH 
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Overheating in low energy houses 
new biomass stoves and EU labelling 
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Outdoor 
temperature 
(kW) 
BR 
1961 
BR 
1977 
BR 
1985 
BR 
1995 
BR 
2006 
BR 
2010 
10 °C 2,1 1,9 1,3 1,3 1,2 1,0 
  5 °C 3,1 2,8 1,9 1,9 1,8 1,5 
  0 °C 4,2 3,7 2,5 2,6 2,3 2,0 
 -5 °C 5,2 4,7 3,1 3,2 2,9 2,5 
-10°C 6,2 5,6 3,8 3,8 3,5 3,0 
O l e  M .  J e n s e n  e t  a l .  D a n i s h  B u i l d i n g  R e s e a r c h  I n s t i t u t e ,  2 0 1 2  
Heating requirement (kW) for at sitting room at 50 m2 
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Magnitude of interventions in dwellings? 
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High --xn--Levels of complexity----xi---Low 
Developing regions 
Developed  
Regions 
mid income 
Well 
developed  
regions 
High income Low income Mid income 
 
η>50-80% 
 
η>80% 
η>85% 
Appropriate 
lightning chamber, 
with PCMs clean 
chamineys 
Secondary air 
intake/ 
outdoor 
primary air 
Digital 
control 
and heat 
storage 
Global mitigation of air pollution  
focusing on  
(ultra) fine particles and carbon 
By improving thermal efficiency 
 
Modern fuels Improved local solid fuels 
4500 - 6000 € 400 - 4500 € 100 - 400 € 
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Indoor climate measurements in low energy houses 
guidance to scalling household interventions 
Lightning stove 
Operating manually 
Energy savings 
Fine particle mitigation 
A f s h a r i ,  A .  e t  a l . ,  2 0 11  
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Testing efficient cooking stoves (Latin America) 
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Improved cooking 
stove  Nina (Peru) 
have a thermal 
efficiency of 30% 
and new efficient 
wood cooking stove 
IDER (Brazil) saves 
40% of solid-fuels 
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Cataloging stoves in Latin America and Europe  
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Methodology for modelling mitigation measures impact 
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Reference 
Scenario 
2010 
Domestic 
Biomass use 
2030 
PM2.5 emissions 
2030 (g/kg) 
Best practices 
High  
Mid income 
Low  
Appropriate  
heat demand 
Increasing η 
Emission factors 
PM2.5 
CO 
TVOCs 
Calorific power capacity/wet fraction 
of biomass 
Thermal mass/storage 
(appropriation and energy savings) 
Biomass consumption per hour 
Household´s real 
heating demand  
Stove heating supply 
(matching) 
Number of users for regions, 
stoves and solid fuels  
Potential 
savings/ 
mitigation 
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Modelling/estimations energy savings and PM2.5 emissions 
EU27 (work in progress…) 
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Scenario A: stable 
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Modelling/estimations energy savings and PM2.5 
emissions in Latin America (work in progress…)?? 
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Scale up-grading biomass stoves until 2030 
big changes with low cost innovations? 
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2030 2020 2015 2010 
p-secondary air 
small chamber 
p-s-terciary outdoor air  
automation using modern fuels 
solar/automatic 
exhaust with filters 
automatic 
heat exhange 
primary air in 
small chamber 
p-secondary air 
automation 
automatic exhaust 
using modern fuels 
solar/automatic 
heat exhange with filters 
Green: Developed regions 
Orange: Developing regions 
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QUESTIONS? 
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